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Subject:  Final  Report  for  Contract  N00014-9M-4152,  Evaluation  of  a  500  MHz 
Superconducting  RF  Cavity  for  FEL  Applications 

Funds  provided  under  ONR  Contract  N00014-91-J-4152  were  provided  to  evaluate  the 
suitability  of  a  500  MHz  superconducting  cavity  for  use  in  linear  accelerators  intended  for 
high  power  FEL  applications.  There  were  to  have  been  two  phases.  The  work  to  have 
been  done  under  Phase  I  consisted  of  that  to  prepare  the  cavity  (purchase  under  a  previous 
contract)  and  its  auxiliary  components  for  cryogenic  tests,  and  the  cryogenic  tests.  The 
work  under  Phase  n  was  to  have  emphasized  tests  in  which  the  cavity’s  performance  with 
an  electron  beam  was  studied. 

Under  Phase  I  a  variety  of  investigations  were  initiated  and  successfully  completed. 

The  sensitivity  to  mechanical  vibration  of  the  cavity  and  the  cryogenic  dewar  designed  for 
it  by  a  commercial  manufacturer  was  studied  experimentally  and  theoretically.  The 
sensitivity  was  found  to  be  excessive.  Utilizing  the  information  obtained  from  the  tests,  a 
new  system  was  designed  which  should  be  substantially  better. 

The  RF  design  of  the  high-order  mode  (HUM)  couplers  was  extensively  evaluated  and 
tested.  Collaborators  at  the  Lawerence  Berkeley  National  Laboratory  (LBL)  made 
thorough  room  temperature  measurements  of  the  500  MHz  cavity  at  LBL,  and  then 
assembled  the  cavity  and  dewar  system  here  at  Stanford  for  cryogenic  tests.  Detaned 
analysis  of  the  data  revealed  the  coupler  design  to  be  inadequate  to  allow  the  cavity  to  be 
used  in  its  originally  intended  application. 

Collaborators  at  the  Brookhaven  National  Laboratory  designed  and  built  an  RF  control 
system  intended  for  feedback  regulation  of  the  amplitude  and  phase  of  the  RF  fields  inside 
the  cavity.  The  system  was  tested  successfully  on  the  Cornell  University  storage  rmg. 

Work  under  Phase  I  resulted  in  ten  publications  (see  attached  bibliography). 

Significant  effort  was  expended  under  Phase  n  in  designing  and  preparing  for  electron 
beam  experiments.  Although  the  scope  and  nature  of  the  tests  underwent  several  re- 
evaluations  during  the  term  of  the  contract,  eventually  it  was  decided  that  the  tests  would 
make  use  of  an  electron  beam  to  be  provided  by  an  accelerator  under  construction  at 
Boeing  Aerospace  Corp.  in  Seattle.  These  tests  were  never  begun  due  to  a  change  m  the 
US  Government’s  philosophy  regarding  the  program  of  which  these  cavity  tests  were  a 

part. 
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